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[ASH 

1. 7l7fl^ t^o] ^Sfe 7l^O> 

■g- ^-^^r OLT^ ONU ^ ONU^ ^>-g-7>i t^^AS ^^-ZL ^ 

41 M ^-§- °<H^ QoS# ^ 91^ TDMCTime Division Multiplexing) 

o.^ ^2]^>fe Qos* a.^>^ ^ • ^ ^1^* ^l^Rr^ n ^ 

fj-* s-l-M ^ 3« ^^-H, ^"71 ^<0^ Al^l-g; ^ 

^-SH ^a]Jl5. -§-^>i, °1# 4^5)- ^(Optical WDM) ^.5. ^ 

*>7] ^tb «^ ^^7l(0LT); ^-71 ^^7l(0LT)^-?-Ei f^lsf 

it , ^>-§-7> ^5. ^A]^^ ^oj-^^jr, O]^- 
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^i^^^H #^*H= % -fi-^(ONU); ^ % MlH^a -f^A^ 

^i^El EpJ^s]-^ t^IIt ^-^^^>Ji e^^sHS -£-e1*H 

^ JLS ^^>7l W ^ 7flo]E ^oj^- if-f-. 
4. 

[^.^tfl^-sj-^-] ^ if wis. 25 

S)-^ y o^^* 3iL^ <q«-0] C-HojE^ -f-A] ^S>i, 

^r^l€ #3Ll-§r f^llS -g-^Jl, ^ 

^ (Optical WDM) AS &^}7) W ^71 (OLT) ; #7] #3]^ 

-ff-^(ONU); g #7l # LflH^H -f^AS^-Ei *d^& Bl-^^^Sj-^ fAiif ^ 
^^>ji Ef«a#*^^ -tlJL* 7fl 7fl^ a^hI^ is ^afl^JL, a>^vs-¥- 

e^ 3J±» # x-iiH^a. -H-^^-S ^^>7l ^ TflolH 4| 
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[3^8- 11 

^^M -f-^r ^lli 3^ ^a] ^ 

S>31, ^-71 ^}JL«-g- ^ ^JM -§-W^L, °]» ^4^" ^ 

t^-^s)- ^(Optical WDM)°_5. ^*>7l ^-5}^ #^71 (OLT) ; 
^ % -B-^(ONU); ^ 

^iLt ^"71 # tll^B. #*d^}7j ^ifl 71] OJH ^f- 

QoS(Quality of Service)* Jl^r^ ^ • ^ -f-^- a|a^ 
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10-2003-0008246 
1. ^13$H 7l7fl^ #^ol ^*}^ 7l#£o> 

0LT5f ONU ^ ONU^ ^} ^j^j^. <^^*>i « c >^ 

^Isi^ QoS# iL^ll- ^ ^5.^- TDMCTime Division Multiplexing) 

«<HJ £.5. ^SHr QoS* iL^Rr • -g-^- *l^-§: afl^KrCfl =l ^ 

^iL^ til °1 3 ^*>^L, A oM ^€ ^J*§- £ 

3:*H -g-WJl, °1» ^-sf^- ^ ^(Optical mM)SLS. ^ 

*}7] ^-^7l(0LT); -S-71 #3)*] ^7l(0LT)S.^-B] t^llt 

Ji* *1s|«H, ^-§-7} ^sL -S-^Jl!- B}«y^^H 

*}^r # MlB^a. -8-^ (ONU); £ ^-7] ^ -B-^^^-Ei Ef<y^ 

tifl^Jl, A>^>5-^-E^ <^AE^ ^"71 # MlH^H -B-^^-S. #^*>7l 
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£ 3 



H o v ^ • SDH/SONET, QoS 



25-5 



■ 
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ff^-°ll^# iL#S|-fe • -f-^J -f-tJ" ^{Convergence System of 

Broadcasting and Telecommunication For Supporting QoS} 

£ 3 -gr ^-^^1 QoSl- iL#*rTr y o V # • <H^H1 

£ 4 ^ ^ 4^ QoSl- iL^SWb • -S-^ Al^eno] 0NU(# 

vflB^H -R-^)sl <i^Hl ^oMl 

£ 5 ^ -g- ^°fl W-^- QoSl" 2i^>^ «o V ^ • Al^^ofl^ n>S. 

<h?i bhj** HH^i ^S5L. 

7ti°lE$)lo] (Gateway)^ <i3^Hl tMSS. 
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°l^?r y o v ^4 <s. 1><*1M 

[£. 1] 



















+5. 












^l^(«] D J) 









H oH^4 -8-^ 7fl\l (the concept of convergence )£: t\- 

tNI^S! ^(technical and regulatory boundar ies)7> l-^-^^^l^ ^tr 

4ji %r ^ sa^KOECD, 1992). oj^tr *<H^ -§-^ -Ml ^ 

3**1)^ n <Knetworks)£] -§-^1^. 3j-7Hfe «o v ^°o v * , 
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*&^Sr =^7> tt}-^ ; « o V^4 ^jo. ^o. 

ifl*H 339*Mn ^H, ^ajM ^-(integrated networks)^ ^3] 3. 

*»H €^f. °l-§-tr ^IMS ol-g-tt CATV ^ -^1 "s ^ 

y cH^l °l-§-*Rr CATV ^-8: °1 &r€-7> 

^#-8- Si^r* °l-g-tr 5E£r Jli^lJL^ y oB^ 

1-^^ ^itil^Cservice provision)^ -{jr^M^. ^^1^^ -g-Al 

3 «<M^ ^l\d ^flS.^ A^til^^ ^J-o] ol^ 

nflSflSl Afls^r A>-g-o] oicf. fej ^ Ji^tdatacast ing) , ^ (video- 

conference), V0D -l^lji 3^1 ofl^ ^s^ufl , sn^ji ^-o]cf . 

CATV^* °l-§-tr "<H^ -f-^ ^^r, -f-^I a><^7.>^ cfl^^ VDSL 

-f-g- Oj-g-^ IP 7 }*V°} Wj-^JlJ. -f-AjO} ^ Al^Eflo]cf. 

^^ojcf. o]i- ^-^ CATV^* °l-g-tr f-A]cq ^ Al^tfl^. #3^^, 
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iSat: 10-2003-0008246 

3h Wl^^Aitil^, J7^ o]E^ ^ ^A] ^ti)^l- *\}^*}7] ^ ^ A}<£ 

^ ^>l4o| ^-AlJiS. ^ Jiifl^- A]~g-*}(300)2}- i^JE. ^}°H ^*]*Hr *)* 

^l^^^l OLTCOptical Line Terminal )( 100) , 0LT( 100)5.^ «>^r ^iL» ^}-§-7r 
(300)S ^i^Rr a>-§-^ ^]oi ONUCOptical Network Unit) (200), n^5L, 
OLT(IOO)^- ONU(200)# <?!^H= #?IMl-3r ONU(200)^f A>-g-*K300)-i- ^Sfe 
HFCCHybrid Fiber Coaxial 

CATV ^-g- ■ *41 -*]^£r tllo]Eil- ^^S>7l 

?1)5}<H of^^^KSub-carrier analog)^ *l^-§: SH 6 )*}^ , °H 
^ 5L-§r^§: ^°l7l £|sr<*l 64-QAM( Quadrature Amplitude Modulation)^ 4# 

BEth ^ifl ^ ?1H«- ^ 5| ^^s. rfl^^ol qt 

900Mhz *]]tr£l<>| oi^L, ^ « 0 >^ *im^§- ^ 7]-^ 7>l;ofl Tfl ^ 

7flcf 7 >, Internet )/V0D(Video On Demand) ^ ^u]^ Jf^-ofl oi 

<H*i^r ?lMlr 2-^* ol-8-tb ^3)* *r-§-*Hr31, °1 ^4- ^>-g-7>7> ^ tfl 
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iciaa: 10-2003-0008246 

H 2 fe- #efl^ ^a] Aj-*j*H] IP 7laVoi y)-^ . ^a] ^ a] a^ao] <y 

^Ja]^ ^co]cf. o]s. xDSLCxDSL : x digital subscriber line) n cMr °1* 

IPC Internet Protocol) ^4 :§-a]o} ^ Al^-g. #33^ £ 2 ofl 

£A)^ ti>^- ^-o], A>-g-*>(300H>ll ^^1^ «<Ms o\¥5Zn. -g-^Sj-, 
^aji, jl^ o}e^ wv^ ^-a] a^a^ ^l^^>7l ^*fl, ^ ^K^} ^ 

M-^ ^ss. ^ a>^-7>(300)^- ^tili i-c A\o]d\] s%x}?>\^ A^|a. a] a^ 

OLTCOptical Line Terminal )( 100) , 0LT(100)5.^-Ei ^ *>-§-*>.( 300) 

S. A>-g-A>^ ^]o] ONUCOptical Network Unit) (200), =L^JL r 0LT(100) 

°+ ONUC200)-!- ^l^f^ ^Hl"^ 0NU( 200)^1- ^V-S-aK300)» ^^§>fe ^s) 
(Copper)^i<y ^3.^ 7>^a> S)^i(VDSL : very high speed digital 

subscriber line)-£~S. ^^^cf. 

xDSLCxDSL : x digital subscriber line) n cM- 6 l-8-^b IPC Internet 
Protocol) 7}&ss\ • -^a] ^ Al^tfl^. c-flolE^ ^*fl Cj-^o] ^ 

y o^-°r §^ ^(Seamless) #^-°r f^S ^ 

5}£S ^l^ol ^5>7fl SlJL, ^Al^V ^sl^ ^ «> 

oil °i^f. ^, QoS* ^a]71^ ^Jo] ^i-Tfl 5^ £-^oj iM^tf. 7\]X\7\ xDSL 
H ^ ^S^C copper)* A>-g-^>°^ rfl^a-o] n £Ajo| o^fl 
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*\}^<U ^ "Mj &7fl ^l^o] olcf. 

iflji a>^hi i-2 ^ ^ SL^tt ^-ir 

^ ^^r, ^|6>^ ^.^s., oim 

0NU <>}i~|5}- ONU^ ^}-§-*}5. #5)^5. ^ *\3L2\ 

QoSl- iL^ll- TDMCTime Division Multiplexing) ^e)*H=r QoS 
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^uV^ ^ y o V ^ c-flojEl -i-A] ^Al^Jl, 

#7l ^€ ^«r^H MiS -g-^Jl, -fsp*]- cf^sj- 

^ (Optical WDM) .2.3. ^^«>7l ^tb ^r^HOLT) ; #7] ^-id ^71 

7fl7flSj A-lti]^ i^S. ^Hfl*>ZL, A}^VS.^-E^ ^iH^ ^Ji* #7l # t|| 

J3L*1» Ir^A^Tll 11 ^ 9Xm. %&S\$r ZL ^Mlt!" 

£ 3 f ^ t^l QoS* -SL^tt a o v ^ • -S-^l -f-^" *} + ^9) oJ^Al^l 

^£olcf. S. 3 oil «>fif ^ M. «Vrgo. ( A >-g-7>(300)ol]7ll *1 ^ °o V ^ , 
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^^>7l ^Sfl A}^7} * -f-A] A^^«-Ei *i^«K£- « 0 >^ A]^<^ ^A] Al^S 

A\o]d\] ^a1§>^ A^y. Al^Efl«y OLTCOptical Line Terminal ) (100) , 0LT( 100) 5.-^1 

^ mns) t^iis. A>-g-A>(3oo)<=Hi7ii ^at^ *>-8-*}^ 

0NU(0ptical Network Unit) (200), ^Jl, OLT(IOO)^- ONU(200)» *fl 1 

^h^M-irSr 0NU(200)fif ^>-g-^>(300)« ^^Rr *)1 2 f?1]olt5. ^€^r. 

OLT(100)2f 0NU(200) a>o]^ s)-^- £^ t^sKWDM : 
Wavelength Division Multiplex) ^^-i: 0LT(100)^ « 0 V ^ ^l^l rfl^lH 

u o v ^ ^5L^ QoS-I- *L#^7) TDM 71 SDH/S0NET( Synchronous Digital 

Hierarchy / Synchronous Optical NETwork) *\5LS. , ^§-^1 tfl^flAj^. 7l7>«l 

B o] ^ (Gigabit Ethernet) -tlJLS ^-cf^s)-tr^f. 

o]sq- ^-o] 0LT(100)7> TDM 7l*V<q SDH/SONET °l-§-*rfe °1tt^ , £ 

s.^o] « o v^^ QoSl- ^.^-^>7l W 3M^. ^-f 31 AJJ: 

31, °l^r 4 3! ^*lH^r (Buffer)^ *1<3<>1 -fi-^lfe 

TDM U-^SI ^e)7> -S-^i}. 
3L2]JL, 0LT(100)« *§-n ^SLtt 0NU( 200)1- ^ A}-g-*>(300H] 7fl 
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^3^1, ONU(200)^ OLT(100)# -f-Sfl cf^sJ-SH 

^ *\3LS. £-e)<frH t^^jl tH EpJ #^-(Time Slot )H 3] 3 f^JiS 
^r-§-*}(300Hl 7fl ^^-*>j1 A>-g-^}(300)^E^ 0LT(100)S. 

nelul, 0NU(200)^- ^f-tfl A>^>(300)^l7fl Ej-°J^ ^Bfl^ -g-AlJr^ 

E. 4 ^ ^<^1 4^. Q 0 S# iL^y^ y J"^ • -f-^ ^1^^^ 
0NU(0ptical Network Unit)^ -Qtf] ^-^S-o)^. wvtgofl ir}.= ONU(20 

0)^ OLT(100) ^.3 WDM ^*!r WDM # ^4^7] 

(41), WDM # «cf^Sj-7l(41)<Hl^ w 0 >^ a)jt^ #^^H #3*Kr tij-^ 

Aljr ^^^-(42), a]^ ^ 5^(42)0^ a]s #011^ 

*}&*}7} ^*Kf ^iL^ f^KE^- §>fe Zapping ^ 

3^ 43), WDM ^ ^^s\-7](Al)o\]^\ ^a] ^USSHH 

A>-g-7>S^-Bl 9] old ^iH^ ^^^H 0LT( 100)3. #^SH A>-g-*l- 

t^lH *flv| Zapping HSIf ^£^(43)3. ^iHHr L2 

(45) ^ Zapping *i 3 ^(43)^ c^ig L2 

o]c-l ^ ^^.1- L2 ^^1(45)3 #<iHfKr y o V ^ -§-^(44)1- S^tr 
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^SieiS: 10-2003-0008246 

zj-z^ s. d ^Ml-S] WDM ^ <*jcH^7l(41)^r 

OLT(IOO)^^-^ WDM f^llt ^cf^Sj-*}^ AiJiS. £3*11 5. 

4<^1 JE^l^. t)}<2}- ^-o] ; t}*|^ 13-41 ^1J1(STM-16 : Synchronous Transfer Mode - 

16)2t ^Bi^/VOD dHEi i^Kr #^1 dloiE^ ^el*H ^31--^ 

^tb^r. £ 4<H] ^SM^, °}^£.n. 

£H A]~g-*K300)S. ^I^tf. 

yj-^ ^IJl ^-^(42)^ SDH/SONET ^J:^ "STM- 16 (Synchronous 
Transfer Mode - 16)" * ^^^l-JL o].g. « 0 >^-§- ^ 

MPTSCMPEG2 multi-Program Transport StreanOAS. ^e)*}^ Zapping ^e] 
^(43)JL ^irtb4. o] ^ ^ofl ^ tqx]^ *ie)*H^ ^ 

°li=f. ^*Hl5.fe- SDH/SONET f^JlS SDH^ a]Jl ^ "STM- 16" 

JiolJL ^7]ofl tb^^^ ^ °>M^l "STM-64" n a] 

J:^. ^-S-^r T^^Hr 3J£ 7}^M. SEtr, SONET ^JL<?] "STS- 

n(Synchronous Transfer Signal Level - n)"-2l ^]-g-^>^ 7 pg^T} 

^L^Jl, Zapping ^3^(43)^ ^ ^1^ ^-*f (42)S-?-Ei # 

^o]] ^^1 r^x)^ ^ ^^«Vj7 L2 >h^^(45)^a.El A}-g-*K 300)7} 

y o V ^ ^IJL^-ir y ch^ 1-^1 -§-^(44)^. ^i^*Vcf. oj o. ; yj-^o} W ^ 
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=l£\JL, ^ -g-^-(44)^r Zapping ^5L£# *1bW43)*IH 

H o v ^ ^!J:sq- L2 (45H *i Bfoj^ ^Hfl^ 

L2 ^*1(45)S ^M^t}. o]^ t E}<y#^- ^Efloj ^Ai^s ^ ^ ^ ol-o^ 

«<H^ U o V ^ QOS-I- J±#*>7l AJa^ ^» *flo>^cfl OH- ^ 

sfl^^ TDM ^S]7> ^^.*>t+. Bfol^^.o) ofl^ £ 5 el] ^ Jl o}l}. c 

<^HH^ 27fl£] t^ig «^ Al^s]- 17|)^ jl^ Ajjr^. ^Aj£} ^.g- aflA^} 

JL 9X^. ^r, 27M^1 TV #1^ 27M^ TV #2 zl^jl 100M^) Jl^ °lc^(Fast 
Ethernet) 4^ , A>-8-*K300)4HMfe lOOM^I ul# cfl 

HDCHigh Definition)^" o]<#4\ IH^ 27fl ^ oicf. 

tflsiHfe tfl<3^ ^«fl ^ ^ t^ig - oi^- ^olcf. 

^, eHJ^** S^SH TV #3, TV #4 Tfl # ^7>^ 7]-^^, Jl^ 

olt^vjio^ t^^-£ 2] lOOM^l lGCGigaH^ 7r^}cf. 

ZLSlJl, L2 i^^l(45)^ WDM % ^cf^7l(41)<^]^ ^3=1 :§-a} aJ^=. ^ 

^>-§-^(300)^-?-E^ o]t:^ ^^SH OLT(100)S. Si^th}. 

St!-, y o v ^ -§-^¥-(44)3.^- e1 a>-§-*V<3] t^ig «h£ *flvg 
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Zapping 2|bW43)S ^I^^tf. 

£ 6 ^ QoS# Ji^Nfe y J-^ • *>-§-*l-§- 

TlMBSM (Gateway)^ ^ £o |cf. £ ^°\) ^ A}-g-*}-g- tIHe^oI 

^ 0NU(200)i^Ei Ef<y ^^-(62)5. 

s>Jl A-|~g-*}(300)£l ^^S^ *\3LM: ^ ^**>^ ONU(200)S *d4^}^ 

(61), ^#^^-(61)^51 e^-oi^s}.^ a] ^-e^H ^n^r e^oi^ 

* £^(62), 7fl7fl^ Aljrl- ^ 7 ] 7]S . ^^(63), ^fl-*ML 

^-Ei #iHl-ji A>-g- 7 >(3oo)S.-^-E^ ^ae^ 3j±-& < a#^-^- 

-^-(61)5. ^jfsfe 7>-g- 7 |- 0 d^-^(65)l- i^-W. 51 4 ^ ^^oflA^ 

£o| o>^s.zl «J-^ ^lSL* i^tb °J#^-¥-(61)l- -f-*fl ^^#£H 

7>^1 *H Sd<H 1-^Sl 71^ ^ c^ei 7>^1 *1 

ol Ofulcl-. 

A oM2}- ^ ^ QoSl- Ji#*Rr ^ ■ ^ ^^Efl o, 
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«o v ^^ ^ ^wl^fif VOD, Internet -§-^ i§-X\ ^a] 

^ Jl#^-# ^tr HJ* ^ (QAM) $M t-flojE^ TDMsM?} ^ 

&JI ZLofl t^er, SONET/ SDH t Jl^7> «cH^Jl# TDM 

^-A]^ ^Z\7] TDM^^I ^ QoS7> iL^Sj^r 3.^7} ^cf. 

0NIWH Zapping ^S.^ , 7j^ «<M^ #*fl ^ ^ 

SEtb, OLT^H % WDM w o^* ^^^>JE.S^, rfl<*3- la-^Aj 
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[Ut 1 * l] 

<5>ZL, ^71 ^13L«^: -g-^VJl, o} 4 

^(Optical WDM)^.S #^>7] ^tb (OLT) ; 

-B-^(ONU); ^ 

^"71 # tllH^H -JWiLS ^'fcSM t*ifl TflolH 3M# S.^ 

QoSCQuality of Service)!- iLW-b ^ • ^ -f-^- ^1^^ . 

2] 

*fl 1 %H1 &<^i, 

^7} %s\# ^U^lfe ^ aIJl^ TDM 7}^s] 

SDH/S0NET(Synchronous Digital Hierarchy / Synchronous Optical NETwork) -££.3. 
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, ^1:^1 tfl^A^ 7}7}v]S. ^(Gigabit Ethernet) W^Sr 

*M WDM <*Kr ?A^r ^^SLS- t}^ QoS* iL^Kr ^ • 

*)^. 

3] 

*ll 1 ^ 9X^^\, 

^7] # ^]B.$)3. -fr^(ONU)^, 

^•71 5&s\# ^^7]^^Ei ^i^sl WDM #^]Jl# ^-e)^>7l ^tb WDM % ^ 
^71; 

^"71 WDM # <*jtH§^-7HH ^el^ a]jt ^ ^ 
^ ^Jl^. t^^b y oH^!:& ^3^; 

A >^-7>7> #^KE-I=- *Kr Zapping 

#71 WDM % <*V±^s[7)°\}*] A}Jr ^ -f-A] A]^^. ^-^^S)-^^ 

Zapping n^^S- ^i^f^ L2 ; ^ 

Zapping ^-^H ^>-g-^ o}-^. t^ig # 
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^>J1, ^-71 A>-g-^>S«-E^ ^ae^ ^iL# #7j L2 ^SRr ^ 

-§-^r-» 3Ef-*Rr QoS# i±^*>^ y J"# • 

4] 

*fi 3 91°]*], 

^7} « c >^ a]Jl SDH/SONET f^lSt °^^^-<>>, WS^}^ °1» 

i=l *M a <H^-§- ^]Jl<?1 MPTS(MPEG2 multi-Program Transport Stream) ^s] 
*H A oM Zapping ^S^YS #lHjRr 3* S}^ QoSl- 

[^^J- 5] 

#71 SDH/SONET ^-^IJ:^, "STM-n(Synchronous Transfer Mode - n)" St 
"STS-n(Synchronous Transfer Signal Level - n)" ^ *>M-^1 ^$°-S. *H 

QoS4 -S-^rir ^ • #^1 

6] 
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#71 a>-8-^>^ ^^s^ a]^^- ^^-^^><^ ^-71 # MlH-^a. -e-M-^-S. 
Sr*q*M #^}^ eHJ#^- ^e)^; 
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